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The purpose of this study was to investigate the stability of combined fentanyl citrate, ketamine hydrochloride, and droperidol in 0.9% sodium chloride solution when stored in polyvinyl chloride (PVC) bags at 4 and 25 °C. The effect of the container material was also studied.
Methods. Commercially available fentanyl citrate injection, a ketamine hydrochloride injection, b and droperidol injection c were transferred into 100-mL PVC bags d or glass bottles e and adjusted to volume with 0.9% sodium chloride injection f to yield a solution that contained fentanyl 0.01 mg (as the citrate salt) per milliliter, ketamine 1.0 mg (as the hydrochloride salt) per milliliter, and droperidol 0.05 mg/mL. Admixtures were prepared in a laminar-airflow hood using aseptic conditions and at 25 °C.
The prefilled PVC bags containing fentanyl, ketamine, and droperidol were stored in the dark at 4 and 25°C
. The glass bottles were stored at 25 °C. Stability studies were conducted in triplicate for each storage condition. A 2-mL sample was taken from each PVC bag or glass bottle immediately after preparation and after 1, 3, 5, 10, 15, 20, 25, and 30 days of storage. Color change and precipitation were visually evaluated against light and dark backgrounds.
A pH meter g was used to determine the pH of each sample at each designated time interval. All samples were then stored at -20 °C until highperformance liquid chromatography (HPLC) was performed. Before the analysis was conducted, samples were allowed to reach room temperature and mixed well before injection into the HPLC system.
The concentrations of fentanyl citrate, ketamine hydrochloride, and droperidol were determined using a previously described HPLC method. Table 1 ). The observed decrease in the concentrations of the three drugs in 0.9% sodium chloride solution stored in glass bottles could be attributed to hydrolytic degradation or drug-container interaction (e.g., adsorption). In PVC bags, drug concentrations increased over time at 4 and 25 °C ( Table 2 ). The observed concentration increase in PVC bags may be a result of water permeation and evaporation through the PVC bags. 2 Previous experiments suggested that only the unionized form of the drug was adsorbed to PVC, and the rate and the extent of adsorption into PVC bags depend on the percentage of the unionized form of the drug in the mixture. The percentage of the unionized drug in the mixture depends on the pH of the solution and the drug's dissociation coefficient. 3 Increased lipophilicity of solutes (i.e., larger percentages of undissociated or nonionized particles) results in a greater loss of the solutes due to the adsorption of the solutes to PVC. 4 The pH values of the fentanyl citrate, ketamine hydrochloride, and droperidol injections were 4.5-7.5, 3.5-5.5, and 3.0-3.5, respectively. 5 After 30 days, the mean pH of the mixed solution decreased from 4.08 to 3.82 (storage at 25 °C) and from 4.02 to 3.93 (storage at 4 °C). At these pH levels and at 25 °C, the unionized moiety of fentanyl citrate, ketamine hydrochloride, and droperidol in 0.9% sodium chloride was calculated to be 0.0007%, 0.02%, and 0.08%, respectively. The unionized drug base is highly lipid soluble and may readily interact with PVC bags. In this study, the interaction between PVC bags and i.v. admixtures appeared limited. More detailed studies of the relationship between pH Table 2 . 
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